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Preparation and terminal succinimidylation of tiopronin-coated silver nanoparticle.
Tiopronin-coated silver nanoparticles were prepared using a modified Brust reaction with a mole ratio of tiopronin / silver nitrate = 1 / 6 in methanol using excess amount of sodium borohydride as reducing agent [2] . These silver particles were succinimidylated via ligand exchange [2, 3] . (2-mercapto-propionylamino) acetic acid 2,5-dioxo-pyrrolidin-1-ylester (2 x 10 -6 M) and silver particle (2 x 10 -7 M) were co-dissolved in a mixing solvent of water / ethanol (v/v = 1/1) and stirred for 72 h at room temperature. The ligands displacements were expected to occur on the metal cores in a mole ratio of 1:1 [4, 5] . Unbound compounds were removed by centrifuging at 6,000 rpm for 30 min. The residuals were dispersed in water and then further purified by dialysis against water (MWCO 50,000).
Biotinylation of silver particles.
The succinimidylated ligand on the metal particle was lengthened and aminated by two step surface reactions. The succinimidylated metal particles (1 x 10 -7 M) were co-dispersed in water with an excess amount of poly bis(ethylene glycol) (3-aminopropyl) (MW 1,500, 5 x 10 -6 M) [3] .
The solution was stirred for 2 h, and then a drop ammonium was added dropwise to block nonreacted terminal succinimidyl esters. The solution was removed by centrifugation at 6,000 rpm.
The residue was washed with water, and then dispersed in the same volume of water / methanol mixture in v/v =1/1. The metal particles (1 x 10 -7 M) were biotinylated by co-dissolving an excess amount of biotin N-succinimidyl ester (2 x 10 -6 M). The solution was stirred for 4 h. The suspension was removed by centrifugation at 6,000 rpm. The residue was washed by methanol and water respectively and then dispersed in 10mM PBS buffer solution at pH = 7.2. The metal particles were purified by dialysis against 10mM.
Conjugation of biotinylated metal particles and Streptavidin functionized QDs.
Streptavidin QD was dissolved in 10 mM PBS buffer solutions (pH = 7.2) and the concentration was controlled to be 1 x 10 -7 M. The biotin-metal particles and QDs were mixed at a fixed molar ratio (1:5) to incubate in buffer solution under stirring and the conjugation occurred at room temperature for at least 8 h [6] . The product was collected after centrifuging. Excess QDs were removed by ethanol precipitation.
TEM measurements. The size distribution of metal core was analyzed with Scion Image Beta Release 2 counting at least 50 particles.
Single molecule experiment
Single-molecule measurements were performed using a confocal microscopy 
